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Abstract. Scientific knowledge creation can be viewed as social-economic ac-
tivities, which inspires us to explore researchers’ interpersonal capital and its 
impact on scientific performance. In this study, we investigate on multiple types 
of interpersonal relationships between researchers, including co-authorship, au-
thor citation, and social relation, which are considered as interpersonal capital 
of researchers. Thus, three types of ego-centric networks (ECNs) are construct-
ed by using the data from Twitter and Web of Science. The composition of so-
cial networks and the coupling relationships between ECNs in terms of the 
same researchers are analyzed. The preliminary results on the field of 
Cheminformatics show that most researchers tend to interact with research re-
lated accounts in social networks. The coupling degree between co-authorship 
networks and author citation networks is significantly higher than that between 
co-authorship networks and friend networks. Researchers are more likely to col-
laborate with the researchers who have close scholarly communication with 
them than the friends from social networks. This study contributes to the under-
standing of interpersonal relationship in scientific community. Future research 
will focus on the impact of interpersonal capital on scientific performance.  
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1 Introduction 
Interpersonal relations are regarded as the main part of social capital in economic 
activities [1]. Interpersonal capital refers to the accumulation of interpersonal rela-
tions which contributes to future production or exchange [2]. In many social activi-
ties, interpersonal capital has been studied as important labor elements. Scientific 
knowledge creation in the academic environment is essentially a collective and social 
activity [3]. Especially in modern science, a growing number of researchers are com-
municating and collaborating with others to exchange new ideas or share technical 
resources [4]. It has been proven that scientific collaboration can foster the efficiency 
of the scientific production process and shorten the time of obtaining research results 
attribute to the rational division of scientific labor [5]. These are the situations that 
interpersonal capital takes effect in academic activities.  
In social network analysis (SNA), the interpersonal capital of one actor is often 
demonstrated by its connections with other actors. To analyze the interpersonal capi-
tal, the ego-centric networks (ECNs) can be constructed by modeling the relationships 
between the target actor (ego) and other connected actors (alters). For a researcher, 
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ego-centric networks based on the relationships between him/her (ego) and other re-
searchers (alters) can reflect interpersonal capital [6].  
In the real academic environment, the relationships between researchers are diverse 
and multi-faceted. Depending on the type of relationship, different ECNs of research-
ers can be constructed. The two most common ECNs that are based on scholarly 
communication are co-authorship network and author citation network. Co-authorship 
networks rely on the co-authorship relations between researchers, while author cita-
tion networks are based on the citations between researchers’ papers. Out of formal 
scholarly communication through publications, researchers may also have some other 
social connections, such as friendship, colleagueship, etc. Social network sites have 
been widely used for informal scholarly communication [7]. In this study, we are 
interested in researchers’ interactions in social network sites (e.g., Twitter), and con-
structed social ECNs. In sum, three types of ECNs are investigated in this study in-
cluding co-authorship network, author citation network, and social network. Intuitive-
ly, we raise two research questions: 
• What are the characteristics of researchers' ego-centric social networks? Are a 
large number of alters engaged in research related occupations, in other words, is the 
composition of ego-centric social networks highly homogenized? 
• Are there coupling relations between researchers’ three ECNs in terms of the 
same researchers in these networks? It is not rare that the users in social network sites 
are the co-authors of papers. Similarly, the researchers citing or cited by a researcher 
could become collaborators. We will investigate how are the three ECNs coupled. 
In this poster, we report our on-going project on analyzing researchers’ ECNs in 
the field of Cheminformatics, which is the first attempt of our study. The three ECNs 
could influence the process of scientific production and potentially benefit research-
ers’ scientific performance. The conception model could be seen as Fig. 1. A few 
recent studies have explored the relationship between the attributes of co-author net-
work and scientific performance from the perspective of network structure [8-10]. 
Mccarty introduced the h-index of co-authors as a factor that may affect scientific 
performance [11], the focus of their research is still on network structure. However, 
few studies focus on the relationship between the attributes of other researchers (i.e., 
alters in ECN) and the researcher’s scientific performance. That will be explored in 
the near future. 
 
 
Fig. 1. The relationship between researchers’ ego-centric networks and scientific performance. 
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2 Data and Methodology 
2.1 Data Collection 
Twitter, as a world-wide popular social network site, blurs the boundaries between 
profession and individual [12]. Many researchers regard their profiles as a way to 
boost their professional presence online, and most of them tend to post content about 
research work [13]. Therefore, Twitter is used in this study to obtain social relation-
ships of researchers. Researchers in the field of Cheminformatics were chosen to be 
analyzed in this study in that many researchers in the field were active Twitter users 
[14].  
   We constructed co-authorship networks, author citation networks, and social net-
works of the researchers in this field as the following steps: 
1) To get candidate researchers, Cheminformatics was used as the topic keyword to 
retrieve related literature from the Web of Science (WoS) Core Collection. In total, 
metadata of 786 articles and reviews was downloaded and parsed to obtain author 
information. Then, 489 authors with at least two publications were selected as candi-
dates.  
2) The names of candidate researchers were used as queries to search Twitter for 
possible user accounts. The affiliations, personal homepages, and avatars of the can-
didates were collected and referenced to manually determine the final accounts of the 
candidates. This process successfully matched 40 researchers as egos. Twitter API 
was applied to get the followers and followings of the 40 researchers, which compose 
the alters of the egos in social networks. Then, the friendship relations were found for 
the egos and alters who follow each other. And, the account names and personal de-
scriptions of both egos and alters were obtained through the API.  
3) To complete the publications of the 40 researchers, their names were used to re-
trieve articles and reviews from WoS. Due to the issue of author name ambiguation, 
we used the afflictions and ORCIDs of the researchers to filter out irrelevant publica-
tions. Co-authorship networks were formed based on the publications. The papers that 
cited the publications of the researchers were also fetched from WoS. Then, the refer-
ences of the egos’ publications and the papers citing the egos were used to construct 
author citation networks, where the links indicate that the authors cite each other.  
2.2 Methodology 
Identify Research Related Alters in Researchers’ Ego-centric Social Network. 
We investigate the composition of researchers’ social networks by identifying re-
search-related alters. A list of terms was compiled by including terms such as “profes-
sor”, “university”, etc. The term list was used to obtain potential researchers by 
matching the personal descriptions of users in social networks. We built a small test 
set with 500 alters to evaluate this classification method. The accuracy is 92.60%, 
which evidences that our method is feasible. Some accounts of research institutions 
and teams were also found by this method, which are also treated as research related 
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alters. For users without personal descriptions, they were judged by matching their 
names with the authors in co-authorship networks and author citation networks. 
We define the degree of homogeneity for social networks as the proportion that re-
searchers occupy. The score of homogeneity is calculated as E-I index [15]: 
  (1) 
where, I is the number of research-related alters, and E is that of non-related alters. 
The higher the score of homogeneity is, the more alters are engaged in scientific re-
search in the network. 
The Coupling Degree between Co-authorship Networks, Author Citation Net-
works, and Social Networks. It is evidenced that friends tend to work in the same 
field and have similar ideas [16]. Further, we would like to explore the coupling de-
gree between the three types of ego-centric networks to investigate how the three 
ECNs overlap with each other. Name string matching was applied to identify coupled 
alters (i.e. the same researchers) between the three ECNs. This method is reasonable 
in that 98.59% of individual users with personal descriptions in Twitter use real 
names according to our statistical report. The coupling degree of two networks is 
measured as: 
  (2) 
where,  denotes the node set of the network  that could be one of the 
three ECNs,  is the size of the node set , while  is the 
number of coupled nodes in the two networks. 
3 Results 
3.1 Results of ECNs 
The basic information of the 40 researchers in the field of Cheminformatics is shown 
in Table 1. The alters that cite the egos and are cited by the egos are over 10 times 
than the alters of other relations. It has been shown that reciprocal citations indicate 
some close academic connections between authors [17]. Thus, we define our author 
citation networks based on reciprocal citations in this study. 
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Table 1. Basic information of ECNs for the 40 researchers in Cheminformatics. 
Egos Avg. 
co-
authors 
Avg. authors 
that are cited 
by the egos 
Avg. au-
thors that 
cited the 
egos 
Avg. au-
thors that 
cited each 
other with 
egos 
Avg. users 
that the 
egos fol-
lows 
Avg. users 
that follow 
the egos 
Avg. of 
friends 
40 274.03 9322.73 6326.70 908.05 568.55 726.48 206.63 
3.2 The compositions of social ECNs 
The homogeneity of the follower networks, following networks, friend networks 
where the users follow each other, and comprehensive networks with all types of 
alters, are presented for the 40 researchers in Fig. 2. It can be found that the number 
of alters in social networks with homogeneity greater than 0 is more than those with 
homogeneity smaller than 0. The homogeneity scores of friend networks are signifi-
cantly higher than those of the other networks. It means that most researchers in 
Cheminformatics tend to interact with research related users in social network sites, 
especially follow each other. It should be noted that some researchers have diverse 
social relations, whose homogeneity scores are smaller than 0. 
 
Fig. 2. The homogeneity scores of social ECNs. 
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Table 2. The distribution of the coupling degrees. 
Coupling de-
gree range 
Co-authorship network v.s. Friend 
network 
Co-authorship network v.s. Author 
citation network  
# of Egos Prop. # of Egos Prop. 
0 5 12.50% 0 - 
（0,0.2) 33 82.50% 16 40.00% 
[0.2,0.4) 1 2.50% 19 47.50% 
[0.4,0.6) 1 2.50% 3 7.50% 
[0.6,0.8) 0 - 1 2.50% 
[0.8,1) 0 - 0 - 
1 0 - 1 2.50% 
3.3 The coupling degree of ECNs 
Table 2 reports the coupling degrees between co-authorship networks and author cita-
tion networks as well as friend networks. For co-author networks and friend networks, 
the coupling degree of most egos (95%) is lower than 0.2. It reflects that most friends 
in social networks will not collaborate. By contrast, the coupling degree between co-
authorship networks and author citation networks are relatively higher. In total, 57.5% 
of the egos have a coupling degree from 0.2 to 0.8, even 2.5% of the egos achieve a 
degree of 1.0. The result means that the researchers are more likely to collaborate 
with those who have close scholarly communication with them than friends from 
social networks. 
4 Conclusion 
Taking the field of Cheminformatics as an example, this study presents preliminary 
results on researchers’ ego-centric networks, including co-authorship networks, au-
thor citation networks, and social networks. As scholars, many researchers will follow 
or be followed by other researchers, which could due to the characteristics of academ-
ic occupations. The coupling results between co-authorship networks and author cita-
tion networks as well as friend networks indicate that formal scholarly communica-
tion through publications could bring a higher chance of publication than informal 
communication through social network interaction. These results should be examined 
in more research fields. As a preliminary attempt to explore researchers’ interpersonal 
capital, we hope to provide some ideas and experiences for future studies. The next 
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step of our research is to further explore the impact of ego-centric networks on re-
searchers’ scientific performance by analyzing more disciplines. 
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